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Environments are 3 dimensional 
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Verification & Validation of computational solutions are the primary 
means to quantify and build this confidence 
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Loci-CHEM CFD Code 
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Experimental Boundary Conditions 



Chamber Distance (inches) 


Computational Boundary Conditions 


00 




Single Element Details 
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Sample Flow Field Results 
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Calculation Progression 
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Evaluate y + and stretch rate effects (1.2 -» 1.1) (mesh 6) 
Evaluate stretch rate effects (mesh 7) 

Evaluate axial spacing effects (mesh 8) 

- to lead to better actual As vs. desired As (Gridgen effects) 


V 

V) 

O 

VJ 



V) 

U 

CL 





w 

o 

c 

3 

_Q 


b - 



£ 

H • 


TJ 

t- ’E 
$> on 

e 

1 ^ 
O 4- 
ft) 

V i/> 


O 

U 

V) 

I_ 
. V 
1A _Q 

"5 f 

o _g 

O « 

8 si 


if) £ 

• MB 

"2 «/> 

§ 8 

.S ° 
o co 

ON >* 

°*2 

% O 

2 .1 

_ X 

* 2 


O .2 

11 

O 3 


V) 

W 

£ 

"O 

w 

L. 

3 

4- 

0 
3 
£_ 
4- 
</) 

1 


O 

(/) 

a 


i/> o 
c_ \— 


«- t: 

II 

ON|— 

•o 

*E *> 

ON-o 

.£ v 

l/> to 
3 3 

"U TJ 
0) £ 

4- a 
a _ 

£_ -C 

0) o 
£ £ 
*>'” C 
ON**- o 

S2'l 

X O 4— 

to , to 

e " 4- 
* = .£ 
f S o 
I- 5 o. 


I 


V) 

4 - 

o 

U) 

£L 

a 

£ 

W 

to 





CM 




u 

o 



u> 

V 

CL 




to 

a 

c. 

o 


■D 

ft) 

to 


tO 

a 


.2 5 

<J vO 

-2 a 

ft) +■ 

<n <S 

“5 o 

*D 

O 

% 


(VI 


&) to 

s | 

<u > 

= S 

-Q uj 

I* 


.2 q 



a 

4 - 

a 

•D 




to 

ft) 

-O 



^ i= 
cq a 

ft) 

<* -C 


h* 

vn 

iO 


a 

ft) 


00 



(•^S-SvUl/aia) xnid 1B3 H [IBM 


Axial Distance from Injector Face (Inch) 
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Injector region: < 0.50 except at one diameter reduction, 0.75 max 
Faceplate/Chamber Wall: 

- <0.10 from 0.0 - 5.0 in 

- ranges from 0.10 to 0.25 from 5.0 - 10.0 in. 

Nozzle: ranges from 0.50 to 3.30 
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Preconditioning improves matrix solution results at lower Mach numbers, without 
any loss of accuracy at higher Mach numbers 

Preconditioning provides faster convergence (3-5 times faster in some cases) 
Preconditioning has no real effect on result accuracy 
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• All solutions with Loci-CHEM achieved demonstrated steady state and 
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• Overall. Loci-CHEM 

- Satisfactorily predicts heat flux rise rate and peak heat flux 

- Significantly over predicts the downstream heat flux 
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